The statistical analysis of cross-section data very often reveals a U-shaped relationship between subjective well-being and age. This paper uses fourteen waves of British panel data to distinguish between two potential explanations of this shape: a pure life-cycle or aging effect, and a fixed cohort effect depending on year of birth. Panel analysis controlling for fixed effects continues to produce a U-shaped relationship between well-being and age, although this U-shape is flatter for life satisfaction than for the GHQ measure of mental well-being. The pattern of the estimated cohort effects also differs between the two well-being measures and, to an extent, by demographic group. In particular, those born earlier report more positive GHQ scores, controlling for their current age; this phenomenon is especially prevalent for women.
Introduction
Interest in subjective well-being across the social sciences has developed in parallel with both the greater availability of panel data, where the same individuals are followed over time, and the wider use of statistical tools to better model individual fixed effects. These statistical techniques consist of the use of panel data, or cross-section analysis with very careful controls (for example, Atwin@ studies, where the initial distribution of the genetic pack of cards can be controlled for: see Bouchard et al., 1990 , Kohler et al., 2005 , and Tellegen et al., 1988 . The application of these techniques allows subjective well-being to be split up into a permanent or fixed part, and a transitory component that depends on life events. Recent contributions in this spirit include Lucas et al., (2003 and 2004) , Frijters et al. (2004) , Van Praag and Ferrer-iCarbonell (2004) , and Zimmerman and Easterlin (2006) . This interest in the effect of fixed individual characteristics has spilled over into the analysis of the relationship between well-being and age: in an econometric world plagued by accusations of endogeneity, age, sex and ethnicity typically stand out as exogenous variables, and have consequently received a great deal of attention. Early work emphasised that older individuals tended to be happier/more satisfied than younger individuals. More recent analyses have refined this approach by considering non-linear relationships between well-being and age.
The results here differ somewhat between economics and psychology. Mroczek and Kolarz (1998) find that positive affect follows an upwardly curved profile with age, while Mroczek and Spiro (2005) suggest that subjective well-being follows an inverted U-shape, peaking at around retirement age. At the same time, a vigorous literature in Economics has introduced terms in age and age-squared into well-being regressions, producing strong 3 evidence of a U-shaped relationship which typically bottoms out somewhere between the midthirties and the mid-forties.
1 Curves of this type have now been identified many times in a wide variety of datasets across different countries.
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Two popular competing interpretations of this U-shaped relationship have been proposed.
One is that it reflects the passage of individuals through various stylised life events; another is that it reflects a cohort effect, so that individuals born in the 1950s, say, have (and always will have) particularly low levels of subjective well-being (hence producing a U-shape in crosssection analysis of 1990s data). This paper uses two measures of well-being in fourteen waves of
British panel data to test the hypothesis that the age:well-being U-shape is a pure cohort phenomenon. Two types of test are presented, the first indirect, although intuitive, and the second direct. The tests are carried out on both unbalanced and balanced panel data.
The first intuitive test is based on the estimated minimum point of the U-shape. If this latter is picking up a cohort phenomenon, then the point of lowest well-being should move to the right by one year from data wave t to wave t+1. The age of minimum well-being should therefore be thirteen years greater in Wave 14 than in Wave 1. This turns out not to be the case.
The conclusion is that there is an Aaging phenomenon@ in well-being: this is something that we will all (statistically) go through, no matter when we were born.
The second test is direct. Panel well-being regressions are estimated which control for unobserved individual fixed effects. These regressions, which hold all cohort effects constant, continue to produce U-shaped relationships between age and well-being. It is important to underline that the age effect here is obtained by examining the different levels of well-being of 4 the same individual at different ages. Again, the conclusion is that the U-shaped relationship between age and well-being is at least partly driven by aging, rather than being a pure cohort effect.
The remainder of the paper is organised as follows. Section 2 describes the two tests of cohort effects, and the data on which they will be carried out. Section 3 contains the main results regarding the persistence of the U-shaped relationship between well-being and age. Last, section 4 concludes.
2.
Cohort or Life-Cycle?
Empirical work which introduces age as one of the explanatory variables in the analysis of subjective well-being (such as life satisfaction or happiness) very often finds a U-shaped relationship, minimising somewhere in the mid-thirties to the mid-forties. As highlighted in Frey and Stutzer (2002) , there is less agreement over why this U-shape so consistently results. One interpretation is that, loosely speaking, the U-shape reflects the different events that occur to individuals over the life cycle, which have a fairly systematic relationship to their age. This reading is found in Argyle (1989) , Hayo and Seifert (2002) and Blanchflower and Oswald (2004) . Alternatively, we might argue that, controlling for observables, well-being is broadly flat over the life-cycle, with the U-shape coming from unobserved individual heterogeneity or cohort effects. 3 In this case, with our data from the 1990s, the hypothesis is that those in the late 1950s/early 1960s birth cohorts report lower well-being scores than do those born earlier or later.
Cross-section data does not allow us to distinguish between the life-cycle and cohort components of well-being. Neither can twin data, as age and year of birth (the cohort effect) are (2005) , Lelkes (2006) and Uppal (2006) .identical across matched subjects. Progress can however be made with repeated cross-section or panel data in which we have repeated observations on individuals of the same birth cohort, over different ages, allowing the two effects to be identified separately. The increasing availability of long-run panel data has been a huge boon for the social sciences. This is particularly the case with respect to research on aging or the life-cycle. Blanchflower and Oswald (2007) use long-run repeated cross-sectional data from the US and Europe to independently model the effect of age (in five-year blocks) and birth cohort (in ten-year blocks) on measures of subjective well-being. Heuristically, over a long enough time period, they will observe people of the same age (group) but born in different birth cohorts. This allows the separate identification of the two effects.
This paper appeals to the same kind of identification strategy, using fourteen waves of British panel data to distinguish between life-cycle and cohort effects. We consider two separate tests of the hypothesis that the U-shape represents a cohort effect.
The first, indirect, test relies on the prediction of the Acohort@ explanation that the whole U-shape should move one year to the right per year. In the current paper's BHPS data, the unhappy people who were born in 1955 will be unhappy at age 36 in Wave 1 (in 1991), but equally unhappy at age 37 in Wave 2, and so on. One measure of the position of the U-shaped relationship is its minimum. The first test thus consists in seeing whether the point of minimum well-being shifts to the right by one year per wave.
The second, direct, test involves controlling explicitly for fixed effects in panel wellbeing regressions. These fixed effects will include by definition the individual's year of birth: her cohort. Any effect of age variables in fixed-effect well-being regressions must then reflect lifecycle or aging effects: systematic changes in well-being that happen to all individuals (no matter cohorts of French workers born only 14 years apart. 6 when they were born) as they age.
Data
The data come from the first fourteen waves of the British Household Panel Survey The GHQ-12 (see Goldberg, 1972 ) reflects overall mental well-being. It is constructed from the responses to twelve questions (administered via a self-completion questionnaire)
covering feelings of strain, depression, inability to cope, anxiety-based insomnia, and lack of confidence, amongst others (the twelve questions are reproduced in Appendix A). Responses are made on a four-point scale of frequency of a feeling in relation to a person's usual state: "Not at all", "No more than usual", "Rather more than usual", and "Much more than usual". 6 The GHQ is widely used in medical, psychological and sociological research, and is considered to be a robust indicator of the individual=s psychological state. The between-item validity of the GHQ-12 is high in this sample of the BHPS, with a Cronbach=s alpha score of 0.90.
This paper uses the Caseness GHQ score, which counts the number of questions for which the response is in one of the two "low well-being" categories. This count is then reversed so that higher scores indicate higher levels of well-being, running from 0 (all twelve responses indicating poor psychological health) to 12 (no responses indicating poor psychological health).
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The distribution of this well-being index in the BHPS sample is shown in the first panel of Appendix B. The median and mode of this distribution is 12: no responses indicating poor psychological health. However, there is a long tail: one-third of the sample have a score of 10 or 5 More precisely: whether subjective well-being changes systematically in a way that cannot be explained by the standard set of explanatory variables (covering income, employment, health, demographics etc.). 6 One worry is that the GHQ is singularly unsuitable for this kind of analysis, as its constituent parts are explicitly phrased in terms of comparisons to usual. It is worth noting that the empirical literature on GHQ scores treats them unambiguously as indicators of the level of well-being, and it was for this purpose that the instrument was designed. On a practical level, the employed=s GHQ is more strongly correlated with job satisfaction levels in the BHPS data than with job satisfaction changes. Last, with fourteen years of balanced panel data, a relatively direct test of the usefulness of the GHQ score in this respect can be envisaged. If events become more Ausual@ as an individual ages then the standard deviation of GHQ scores (and of its individual components) will fall with age. There is no evidence of this phenomenon in balanced BHPS panel data. 7 Alternatively, the responses to the GHQ-12 questions can be used to construct what is known as a Likert measure. This is the simple sum of the responses to the twelve questions, coded so that the response with the lowest well-being value scores 3 and that with the highest well-being value scores 0. This count is then reversed, so that higher scores indicate higher levels of well-being. The measure thus runs from 0 (all twelve responses indicating the worst psychological health) to 36 (all responses indicating the best psychological health). Practically, the results are 8 less, and thirteen per cent have a score of 6 or less.
The second measure is satisfaction with life, which appears in Waves 6-10 and 12-14 of the BHPS. Respondents are asked "How dissatisfied or satisfied are you with your life overall", with responses measured on a scale of one (not satisfied at all) to seven (completely satisfied).
The distribution of replies is shown in the second panel of Appendix B. The median score is five, with a mode of six and a mean of 5.2.
The following section considers how both of these well-being measures are related to age, both with and without controls for cohort effects. well-being equations, here estimated on pooled data. All of the regressions in this paper are estimated using linear techniques. The pooled analysis in Table 1 comes from OLS estimation;
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Well-Being and Age in Pooled Data
the panel results below come from "within" regressions. It can, of course, be objected that the assumption of cardinality required for OLS is unlikely for well-being measures (is someone with a life satisfaction score of six exactly twice as happy as someone with a life satisfaction score of three?). However, Ferrer-i-Carbonell and Frijters (2004) have shown that, practically, the difference between the ordinal and cardinal estimation of subjective well-being is small compared to the difference between pooled and panel results. More pragmatically, all of the results presented in this paper can be reproduced using appropriate ordinal estimation methods (ordered probit for the pooled analysis, and conditional fixed effect logits for the panel regressions).
very similar between the Caseness and Likert measures.
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Column 1 of Table 1 shows the results from pooled cross-section regressions of GHQ scores, while column 2 carries out the same analysis for life satisfaction. The regressions include age and age-squared as explanatory variables, as well as a number of other controls. The very significant coefficients on age (negative) and age-squared (positive) reveal that, ceteris paribus, well-being is U-shaped in age. Some simple algebra shows that the age of minimum well-being is 39 for GHQ and 41 for life satisfaction.
The estimated coefficients on the other right-hand side variables are all fairly standard in the empirical literature on well-being. Unemployment, marital status and health have large impacts on both measures of well-being in the expected direction. There are, however, three variables which have opposing effects on GHQ and life satisfaction. Both income 8 and selfemployment are associated with higher life satisfaction scores, but also greater mental stress. On the contrary, men report lower life satisfaction scores, but also less mental stress. 9 One last point to note in the context of well-being and age is that it is contentious to include health as a righthand side variable 10 , although this practice is widespread in the literature. Including health does imply that we are comparing individuals of different (working) ages, but with the same level of health. We will return to this issue below.
Test 1: Does the U-shape move to the right by one year per survey wave?
If the U-shape in age is a cohort phenomenon, then the whole distribution of well-being should shift to the right by one year per wave. This hypothesis can be tested by re-running Table   1 's regressions separately for each of the fourteen waves of the BHPS, and calculating the estimated age of minimum 11 well-being in each wave. The results are summarised in Figure 1 .
Were the U-shape to be a pure cohort phenomenon, the estimated age of minimum well-being would increase by one year per wave, tracing out a 45-degree line. Figure 1 shows little evidence of this for either of our well-being measures. Although the estimated minimum of GHQ does rise a little at the very beginning of the sample period, there is no strong trend thereafter.
The BHPS is an unbalanced panel. It is therefore theoretically possible that the pattern of well-being amongst those who enter and exit the data has disguised the true relationship between well-being and age. To investigate, the bottom panel of Figure 1 repeats the analysis using balanced panel data (over all fourteen waves for the GHQ, and over eight waves for life satisfaction). The balanced results again provide little support for the hypothesis that the age distribution shifts to the right by one year per wave.
12
This evidence points to at least some role for a pure life-cycle effect, whereby well-being for the same individual evolves systematically with age. It should be borne in mind, however, that the age of minimum well-being, which is the ratio of two estimated coefficients, is likely measured with a certain degree of error; as such we cannot consider Test 1's results to be definitive, but rather suggestive. What follows is a direct test of the importance of cohort effects which escapes this criticism.
Test 2: Introducing individual fixed effects.
A perhaps simpler approach to the question is to introduce controls for unobserved heterogeneity. To allow for a flexible relationship between well-being and age, ten age dummies are created. The first refers to age 16-19, then 20-24, 25-29 and so on up to 60-64. The youngest 11 age group is the omitted category, so all of the estimated coefficients in Table 2 are to be read as relative to the well-being of the youngest. Table 2 shows three sets of regression results for both GHQ and life satisfaction. The first two regressions are estimated on pooled data. The first of these includes only the age dummies on the right-hand side, and thus provides a non-parametric unconditional estimate of the relationship between well-being and age. Well-being is U-shaped, with minimum well-being occurring at age 40-44 for both measures. The second column then introduces the other demographic controls used in Table 1 . These controls make the U-shape more pronounced, if anything, and do not change the age of minimum well-being.
The last column introduces individual fixed effects. The estimated coefficients on the age dummies in column 3 therefore represent the different levels of well-being reported by the same individual as they go through the life cycle. Of course, even with fairly long-run panel data, we do not observe the complete sequence of ages for any respondent. In the BHPS, any one individual can appear in a maximum of four different age categories in the GHQ regressions (over 14 waves) and three different age categories in the life satisfaction regressions (between waves 6 and 14).
The main result from this panel analysis is that, even controlling for individual fixed effects, well-being continues to show a U-shaped relationship with age. This is true for both GHQ and life satisfaction, although the U-shape is more pronounced for the former than for the latter. The age of minimum well-being, controlling for fixed effects, is in the forties for both measures. The estimated relationships between well-being and age in pooled and panel data are illustrated in Figure 2 . It is notable that the left-hand side of the "U" in the life satisfaction regressions depends entirely on the drop in well-being between ages 16-19 and 20-24.
that there is only slight evidence that the minimum moves to the right over time. The GSS is not, however, a panel.
Thereafter, life satisfaction stays fairly flat up until the end of the forties.
As with test 1, which looked at the estimated age of minimum well-being by wave, it is important to take panel exit and entry into account. Table 3 therefore repeats the analysis described in Table 2 , but now estimated only on the balanced sample (4000 individuals for the GHQ score, and just under 3000 for life satisfaction). Even in this much smaller balanced sample, the top panel of Table 3 shows a persistent U-shaped relationship between age and GHQ.
In the bottom panel, the relationship between age and life satisfaction is now less evident. Even so, the U-shape persists in the estimated coefficients, which are jointly significant. In addition, the real test of the U-shape is whether the ends are greater than the middle, loosely speaking.
This test passes at around the one per cent level comparing both the oldest and the youngest agegroups to those in their mid-forties.
Interpreting the results.
Well-being continues to be U-shaped in age even after cohort effects (via individual fixed effects) have been controlled for. As such, the well-being of any one individual, no matter when they were born, will trace out the profile given by the "panel" lines in Figure 2 as they age.
While it is easy to think of some aspects of life which might systematically be more difficult between the ages of 35 and 45, it is worth emphasising that the multivariate analyses controls for a number of these (labour force and marital status, home ownership, and number of children).
One open question is therefore what lies behind the life cycle events that hit hard between the ages of 35 and 45. One possibility might be stress at work (perhaps combined with young or adolescent children), although useful questions measuring such phenomena are not always present in large-scale datasets.
As a by-product of the regression in column 3 of Table 2 , we can look at the distribution 13 of the estimated fixed effects by birth cohort. Specifically we calculate the average value of the individual fixed effects by year of birth: these are presented graphically in Appendix C. A small number of birth years for which there were fewer than 20 individuals in the cell have been dropped: this applies particularly to the graphs by level of education. The shape of the cohort effects presented in Appendix C can actually be inferred from Figure 2 . In the latter, both of the pooled and panel results GHQ curves are U-shaped, and the distance between the two curves is greater for the older age-groups than for the younger age-groups: in other words, those born earlier report higher levels of well-being on the GHQ scale, independent of their current age.
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This is indeed what we see in the top left panel of Appendix C: those born earlier have higher levels of SWB. Even so, the size of this estimated cohort effect is not overwhelmingly large: the difference between in cohort effects between those born in the 1930s and those born in the 1970s is about one-eighth of a GHQ point, on the 0-12 scale. By way of comparison, this is the size of the estimated effect of divorce on well-being in the pooled cross-section estimates in Table 1 , but only about one-third of the size of the effect of separation or unemployment.
The same visual test for the life satisfaction curves in Figure 2 suggests that the fixed effects are U-shaped. The pooled results are markedly U-shaped, but the panel results are less so.
The difference between them is the fixed effect, which must therefore itself have a U-shaped distribution. In this case, it does seem to be true that those born around the late 1950s to early 1960s have (fixed) lower levels of life satisfaction. Again, this is what we see in Appendix C.
14 Why do the fixed effects have this pattern? Any attempt at explanation will be speculative, as by definition fixed effects reflect unobserved differences between individuals.
With respect to the GHQ, one such piece of speculation as to why those born earlier have, ceteris 13 Easterlin (2006) reaches a similar conclusion for happiness in US cohorts. 14 Blanchflower and Oswald (2007) also find a U-shaped pattern of birth cohort effects in life satisfaction, using 27 years of Eurobarometer data.
paribus, higher levels of mental well-being appeals to social comparisons. Researchers in a number of social science disciplines have emphasised the importance of comparisons to reference groups (Adams, 1965 , Frank, 1989 , Kapteyn, van Praag and van Herwaarden, 1978 , and Pollis, 1968 . It seems likely that one type of comparison may occur with respect to the past, and perhaps even to a certain defined period (parents= situation during the individuals= childhood, or the individual=s first job, for example). Secularly rising living standards will then imply that older cohorts compare current outcomes to less well-off reference groups, and will consequently report higher well-being scores. 15 Alternatively, Rodgers (1982) posits that older cohorts might be happier as a result of having survived economic deprivation and other social hardships, whereas younger cohorts could have higher levels of needs once basic survival issues have been resolved.
What Should We Control For?
As mentioned above, there are a number of different ways of looking at the relationship between age and well-being. An analysis without any control variables, as in column 1 of Tables   2 and 3 , produces a description of well-being at different ages, without taking into account the sex, income, housing etc. composition of different age groups. The analyses in the other columns of Tables 2 and 3 do include some standard right-hand side control variables, so that we are to an extent comparing like with like. There does remain, however, a question of how sensible the latter comparisons are. In particular, some of the control variables (income, marriage, labour force status) might be thought to be partly determined by well-being. To check whether any such reverse causality was behind the findings presented here, all of the regressions were re-run retaining only exogenous explanatory variables (sex, wave and region). The qualitative results remained unchanged.
Is Everyone the Same?
It is of interest to carry out the above analysis separately for different demographic groups. Specifically, Table 2 's regressions were re-run for men and for women, and for three different educational groups (where high education corresponds to qualifications obtained in higher education, and medium education to A-Level, O-Level or Nursing qualifications). The estimated cohort effects are shown in Appendix C.
Both the estimated U-shape and the fixed effects profiles differ by demographic group.
The U-shaped relationship between well-being and age is much more prominent for men than for women. In addition, the negative trend in the GHQ fixed effect (so that older cohorts are happier than younger cohorts) is found only for women. Note that this cannot reflect patterns of employment or number of children, as these variables are controlled in the regression. The profile is however consistent with changing work intensity for women, or increasing difficulty in ensuring an adequate work-life balance. Regarding education, the U-shape is stronger for the higher-educated than for the other groups, and the negative trend in the GHQ fixed effect is found only for the higher-educated. However, the U-shaped fixed effect in life satisfaction is found for all demographic groups.
Conclusion
This paper has used fourteen waves of British panel data to confirm that subjective wellbeing is U-shaped in age in pooled data. The application of panel analysis techniques allows us to distinguish the life-cycle or ageing component of this relationship from the fixed effect or cohort part. The results show that, even controlling for individual fixed effects, both life satisfaction and GHQ scores remain U-shaped in age. The analysis of the fixed effect in GHQ scores reveals that individuals from earlier cohorts (i.e. those who were born earlier) will have, ceteris paribus, distinctly higher levels of subjective well-being, as measured by the GHQ-12 score, than those from later cohorts. This pattern is markedly different by sex, and by level of education. The fixed effects in life satisfaction exhibit a U-shaped relationship.
The main result of this analysis may be considered as essentially negative: whereas we previously thought that there was only one phenomenon to explain (the U-shape), there would now appear to be two: a U-shaped life-cycle or aging effect, and the cohort profiles. This paper has not explicitly tested any theories of why these data shapes pertain, although the GHQ fixed effects results are consistent with reference group theory, in that those born earlier may have lower standards of comparison, and with increasing work-life balance stress.
This paper=s conclusions are based on British data, although the robust U-shaped relationship is found across two rather different measures of well-being (while weaker for life satisfaction than for the GHQ). It may be that other datasets will produce different results. The simple method used in this paper can be easily applied to any panel data set of sufficiently long duration. The growing empirical well-being literature should perhaps now pay more attention to the structure of the fixed effect, and in particular to its relationship with year of birth. Source: BHPS Waves 6-10 and 12-14. 1930 1940 1950 1960 1970 1980 
